For critical business applications continuous availability is a requirement. Software reliability is an important component of continuous application availability. A single software defect can cause a system failure. To avoid these failures, reliable software is required. Due to schedule pressure, resource limitations, and unrealistic requirements in software development process, developing reliable software is difficult. To monitor software process variations and to improve reliability, the statistical Process Control (SPC) can be applied to software development process. SPC is a methodology that aims to provide process control in statistical terms. Control charts are the most common tools for determining whether a software process is under statistically control or not. In this paper we proposed a control mechanism, based on time between failures observations using exponential distribution, which is based on Non Homogeneous Poisson Process (NHPP).
INTRODUCTION
Software reliability is the probability of failure free operation of a software in a specified environment during specified duration [Musa, 1998 ]. Statistical Process Control (SPC) is known to be a powerful tool to improve process, to enhance quality and productivity [Florac, 1999] . One of the possible measures for software reliability is the use of mean time between failures (MTBF) data. As a preliminary study for applying SPC, we tried on time between failures data [Xie, 2002] to predict software reliability using some control chart mechanism [Florac, 1999] .
BACK GROUND THEORY
This section presents the theory that underlines GoelOkumoto NHPP exponential model, and Maximum Likelihood Estimation to time domain, for ungrouped data. If "t" is a continuous random variable with , , …. ) where , , ….
are k unknown constant parameters which need to be estimated, and . Where, the mathematical relationship between the and is given by:
. Let "a" denote the expected number of faults that would be detected given infinite testing time in case of finite failure NHPP Models. Then the mean value function can be written as:
Where F(t) is a cumulative distribution function. The failure intensity function is given by (Swapna et al.,1998 ):
NHPP Model
The Non Homogeneous Poisson Process (NHPP) based software reliability growth models are proved to be quite successful in practical software reliability engineering (Musa et al., 1987) . The main issue in the NHPP model is to determine an appropriate mean value function to denote the expected number of failures experienced up to a certain time point. The parameters can be estimated by using Maximum Likelihood Estimate (MLE) based on various assumptions. Like each time a failure occurs, the fault that caused it can be immediately removed and no new faults are introduced, which is usually called perfect debugging. (Ohba, 1984 , Pham, 1993 . The present paper deals with Goel-Okumoto model applied on Inter failure times data (Xie et al., 2002) which is of time domain.
Let { be the cumulative number of software failures by time "t". m(t) is the mean value function, representing the expected number of software failures by time "t". is failure intensity function, which is proportional to the residual fault content [Goel-Okumoto, 1979 ]. Thus ) a>0, b>0,t>=0
Here "a' denotes the initial fault contained in a program and 'b' represents the fault detection rate. In software reliability, the initial number of faults and faults detection rate are always unknown.
PARAMETER ESTIMATION USING MAXIMUM LIKELIHOOD ESTIMATION
Parameter estimation is of primary importance in software reliability prediction. Once the analytical solution for is known for a given model, the parameter in the solution needs to be determined. Parameter estimation is achieved by applying a technique of Maximum Likelihood Estimate (MLE) using Goel-Okumoto model. The MLE is consistent and asymptotically normally distributed as the sample size increases (Zhao, 1996) . To estimate "a" and "b", for a sample of n units, first obtain the likelihood function (L):
To solve equation (3.1), we take the logarithm of both sides (3.2) In order to estimate the parameters "a' and "b', we can take the derivative of the above equation (3.2) with respect to "a' and "b', and equating these derivatives to zero and solving the resulting equations for "a' and "b', we find the estimates as follows.
i.e. ,
The value of "b" in the above equation can be obtained using Newton Raphson method
ESTIMATION BASED ON TIME BETWEEN FAILURES DATA
Based on the time between failures data give in 
CONTROL CHART
Control charts are sophisticated statistical data analysis tools, which include upper and lower limits to detect any outliers.
They are frequently used in SPC analysis [Koutras et.al, 2007] . We used control chart mechanism to identify the process variation by placing the successive difference of cumulative mean values shown in 
CONCLUSION
This mean value chart exemplifies that, the first out -ofcontrol situation is noticed at the 10 th failure and the second at 25 th failure with the corresponding successive difference of mean values falling below the LCL. The assignable cause for this is to be investigated and promoted. In comparison, the time control chart for the same data given in Xie et a1 (2002) reveal that an out -of -control for the first time above the UCL occurred at 23 rd failure. Since the data of the timecontrol chart are inter-failure times, a point above UCL for time-control chart is also a preferable criterion for the product. The time control chart gives the first out -of -control signal in a positive way, but at the 23 rd failure. Hence, it is claimed that the Mean Value Chart proposed by us detects out -ofcontrol in a positive way much earlier than the time-control chart. Therefore, earlier detections are possible in failures control chart
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